"APPROVED FOR RELEASE: 06/12/2000 


CIA-RDP86-00513R000308810012-8 


SOV/109-4-6-20/27 


Sensitivity of a Radiotelescope at Low Input~noise Levels 


Card3/5 


It is seen that the expression differs considerably from 
the standard expression for the sensitivity which is 
given by Eq (6). Figure 1 shows the dependence of the 
ratio of the sensitivity, as evaluated by Eqs (5) and (6), 
on the parameter nu/i(T,, + T,) - Figure 2, constructed 


by employing Eq (5), shows the dependence of the 


sensitivity oT. on the temperatures TS + Thc The 


radiation energy per 1 sec received from the direction 
defined by » and @ over a spherical angle ade, is 
defined by Eq (9), where T,(y,6) is the brightness 


temperature of the source. Now, an antenna having an 
effective area .A(y,9) produces an energy (per unit 
bandwidth) which is defined by Eq (10). If the directivity 
of the antenna is defined by: 

2 


16) 
G(p,9) = —s A(e,8) , 
No 
an expression in the form of Eq (11) is obtained. 
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On the basis of Eqs (5) and (11), it is possible to 

determine the sensitivity of the radiotelescope with 
regard to the temperature of the source, provided the 
-directional pattorn of the antenna is known. If the 
Spherical angle 2, of the source is small, so that 


G(~,9) is a constant quantity within this angle, Eq (11) 
can be written as Eq (14). The sensitivity of the radio~ 
telescope nt , Which corresponds to the lowest percaptible 


6T, . ds therefore given by Eq (16). The authors express 


their gratitude to F.V. Bunkin for the discussion of 
the investigated problems. There are 2 figures and 
5 Soviet references. 
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AUTHOR: Chikhachev,. B.M. 2 

ee ———— ‘ a 
TITLEs — Oscillations of Refraction of ‘Solar Radio Radiation 
PERIODICAL; Radiotekhnika i elektronika, 1960, VYolk.Sy NooDs 
pp. 1359-1369 


TEXT s The work consists of an analysis of radicastronomisal 
observations on the sun carried out in 1949, to study radiation 

from groups of sunspots, The results of the observation were 4 
presented in Ref.1. The present work conterns a study of X 
vertical refraction of radio waves’in the earth's atmesphere, 

as determined from these observations. Observations on wavelength 

1.5 and 2 m_ permitted separation of tropospheric and ionospheric 
refraction components. A periodic variation of the ionospheric 
component was found. Observations made on the seuthern shore of 

the Crimea used a marine radio interferometer with beam widths of 

8.6* at 1.5 m wavelength and 11.5' at 2m wavelength. 

Observations were carried out only at sunrise and sunset. The 

beam width permitted clear interference patterns to be obtained 

from sunspot group. By comparing the eptiscal elevation cf the sun 
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with the radio elevation, the magnitude of radio refraction was 
determined, Generally this refraction was a smoothiy-decreasing 
function of solar elevation but, at certain times, oscillations 

(Fig.2) were observed. These oscillations were always cbserved 5+ 
sunrise, Oscillation of refraction of solar radiation at sunset 

was nevor observed, but oscillation of refraction of radio stars 

rising above the horizon at sunset was observed, although with 

far lower frequency than the oscillations of solar radiation at 

sunrise, The angles at which the extreme points of the 1X 
oscillation occurred varied slowly with time and showed a distins+ 
correlation with passage of the sunspot group azross the solar dies. 
Simultaneously with variations in refraction, a variation of signal 

power with the same period was observed, leading the variaticns of 
refraction by a quarter cycle. The observed phenomena are 

interpreted in terms of a periodic variation of free slestron 

density in the ionosphere, with a large spaze period and a 

stationary structure over a period of the order of 1 hour. These 
variations of free electron density agree in the principal 

parameters with the cellular waves (Martyn. Ref.&), arising in the 
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presence of winds in the ‘upper atmosphere, It is suggested in 

the present paper that cellular waves arise at sunrise under the 
influence of emanations from groups of sunspots and attenuate 

strongly towards the end of the day; their angles of 74 
inclination are thought to depend on the position of the group of 
sunspots on the solar disc, The experimental data on which thia 

paper is based were obtained by S.E.Khaykin,. There are 10 figures, 

1 table and 6 references: 2 Soviet and i English). 


SUBMITTED: February 9, 1959 
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7.43572 Mle 1538 105-7 4 
AUTHORS: " Basov, N. G., Krokhin, 0. N., Orayevakiy, A. N., Strakhovskiy, 
Go Mo», Chikhachev,. Be Me 
Se 
TITLE: Investigation of relativistic effects with the aid of 


moleoular and atomio frequency standards 
PERIODICAL: Uspekhi fizicheskikh nauk, v. 75, no- 1, 1961, 3 = 59 


EXT: The present paper gives a survey of axperiments verifying the 
general theory of relativity, some problems in special relativity theory, 
and cosmological hypotheses by means of molecular and atomic frequency 
standards. V. Le Ginzburg (UFN, 99» 11 (1956); sb. “Bynshteyn i 
sovremennaya fizika", Me, Gostekhizdat, 1956, str. 93 - 139) made 
suggestions for the experimental verification of general relativity theory. 
By means of cesium frequency standards with two separate resonators, an 


absolute frequency stability of t1.5-107 9 was attained. A further 
improvement of the stability of cesium standards requires the use of 
narrower spectral lines. With slow molecule beams, an absolute stability 
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of up to 1071? was reached. A certain inorease of stability may be 
attained using a beam of thallium atoms instead of cesium. Up to now, 
however, tha authors have no information on such use of thallium. The 
electrical rasonance method, i. e., the use of speotral lines of a 
moleoular beam caused by transitions between rotational levels, guarantees 
the same stability as in cesium standards. The frequency standards relying 
on spectral lines of monatomic alkaline metals permit very sensitive 


indications. Quartz resonators, too, give a stability of 10719 and, when 
immersed in liquid helium, even of 107°. The power of molecular 
- generators has to be amplified by means of a low-noise amplifier (e. g-, 
JBG(LBV)) and an amplifying klystron. Self-tuning is necessary for high- 
precision frequency measurements. In measurements of the gravitational 
frequency shift by means of molecular generators on board of artificial 
satellites, the influence of the first order Doppler effect has to te 
eliminated. This can be done, for instance, by an exact measurement of 
long time intervals on the Earth and on the satellite with subsequent 
comparison by radiocommunication. Another method of this kind is based on 
the mixing of a signal emitted from the Earth (frequency f) with the signal 
. ‘ 
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of a molecular generator. 
and tropospheric fluctuat 


of the gravitational shift of frequency are 
itational shift may 


». The grav 


ly 18, 1959)) 


Lett.) 76, 35 (Ju 
f different a 


from two points o 
without the use of sa 
Doppler effect of first and second. ordere- 


Af = 3.40107? cps. At present, two first 
the verification of special relativity the 
by Mller and carried out by’ Townes), two 
excited. ammonia molecules were sent toward 
resonators of two molecular: generators 
expected frequency deviations were not 
other first-order experiment with respe 
measurement of the phase aifference of 
generators plaoed: on a rotatable base 
cosmological effec 
stable atomic clocks. An idea of V. 
na Lomonosovskikh chteniyakh v MGI, 
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: Systems is mentioned. ‘The. variations of, the gravitational constant 


bg s g.107'° within a year, according to Dirac) can be verified by 
Comphrihg the motion of a high-precigion atomic clook‘with the revolution 
Period of an Earth satellites “Tha eccentricity of the Earth's orbit may 
also have ah influence’ onthe gravitational constant, The’ hypothetical 
time dependénce ba/a~107® g/g of the'fine struoturs constant a (L. Ds 
Landau et al., DAN SSSR, 231°497, 773, 1177 (1954)) can be verified 
experimentally by comparing the motion of two atomic clocks of different 
types... ‘The character,of grayitation may: be. determined. by another series 
of. experiments.. There are 31 figures and. 113 references: ‘47, Soviet. and 

6 non-Soviet. The three most recent references: to English-language 
publications read as follows: Missiles and Rockets,:No.. 1, 1961, pe 34; 
Bs Hoffmann, Phys. Reve 121, 337 (1961); S. M. Bergmann, J. Appl. Phys, Bly 


‘yy 


275 (1960), 


Rear ds 
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 AUBHOR: | Chikhotheyv, Bail. 
_ TITLE: , The effective recoption area of a radiointerferoneter : ; ae 
‘ 7 bY 
‘ * SOURCE: Akodentya nauk SSGR. Fizicheskiy institut. rudy, v. 17. /Hoaeow, 1962. . 
Radioastronomiya, 137-148 oy ne 


4 
_ Ta: Developing the concept of the effective reception ares, Q of a radiointerferone: « 
. ter as tho signal-noise ratio of the instrument, the author derives a criterion for Oh ee 
maximum effective area: ; : 
aa Q “Sa - a,/e a ‘"(1€aidn) i 
where q, is the effective area of the i-th antenna, ae dis the fraction of the signal ~°_ 
' transmitted from the i-th antenna to the receiver. This condition can obviously be sa- —- 


- tisfied for any number of antennas in a radiointerforoneter and for any space distribu- ; 
” ition of antennas by designing a suitable antenna-receiver circuit. In practice, | however,. 
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: “certain relationships are imponed on q and a; by the directivity diagram, and the : 
_ ‘maximum criterion can be satisfied: only under’a definite set of conditions which have -~ 


_ ¥ to be calculated proceeding from the specific phase and amplitude characteristics of 
' the problem. Thore are 6 figures. | Sag. 8 
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BASOV, N.G.3 KROHIN, O.N. [Krokhin, 0.N.]; ORAEVSKI, A.N. [Orayevakiy, 4.N.]; 
STRAHOVSKI, G.M, [Stramnovanty, G.M,]3 CIHACIEV, BLM. 
{Chikhachev, BM, re ale : 


Possibility of studying relativistic effects with the aid 
of the molecular and atomic standards of frequency, Analele 
gmt 16 no.2:83-146 Ap-Je '62, 
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ACCESSION NR: AR4014772 - "g/0058/63/000/012/H034/H034 
—“gouRcR: Rzh. Fizika, Abs. 122h231————--"" 


- AUTHOR: Kardashev, N» 8+? Chikhachev, B. M. 


Fe terceibesteey ee Mie nie 


TITLE: Correlation raceiver for the investigation of cosmic radio 
_emissi.on at 21 cm wavelength 


 -@TTED SOURCE: Soobshch. Gos. astron. in-ta im. P. K. Shtexnberga, 
no. 126, 1963, 66-71 


/ POPIC TAGS: radioastronomy, cosmic radio emission, 21 cm wavelength, 
‘correlation receiver, continuous radioastronomy radiation, hydrogen 
spectral line, correlation receiver stability 


TRANSATION: A receiver is described, intended for the investiga 
tion of cosmic radio emission both in the continuous spectrum and 
in the hydrogen spectral line. Particular attention is paid to 
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| A@CESSION NR: AR4014772 


“> Operating stability of the correlation receiver. The authors con- 
"- elude that to insure sufficient stability of the zero level of the 
-. Correlation receiver it is necessary to employ separate antennas 

/ with as low a mutual coupling as possible. The receiver built can 
. register reliably antenna temperatures of ~0.5K. A Kislyakov. 


| DATE ACQ: 24Jan64 SUB CODE: AS, GE ENCL: 00 


wen ee 
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KARDASHSV, N.S.; CHIKHACHEV, B.M. 


i vi fon on the 
Correlation receiver for investigating cosmic radio emiss ‘ 
wavelength ). wi 21 cm, Soob,GAISH no.126:65-71. '636 (MIRA 1782) 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308810012-8" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308810012-8 


- ‘enor. ? ttm wre 


. rene “RBC ORE STO “CAN PeOuRee Cones. UR/0109/66/011/011/2072/2074 
AUTHOR : _Chikhachev, Be Me 


ORG: Physics Institute im. P. N. Lebedev, AN SSSR (Fizicheskiy 
institut 


| TITLE: A stable large-area radio interferometer 


SOURCE: Radiotekhnika i elektronika, v. 11, no. 11, 1966, 2072-2074 ' 
TOPIC TAGS: interferometer, interference measurement, radio emission 


ABSTRACT: Some characteristics of radio interferometers with « base 
exceeding 100 Im and an ~1" interference lobe width are discussed. 
These interferometers are used in precise measurements of the size and 
coordinates of discrete cosmic radio emission sources. The size is 
usually determined from the sharpness of interference pictures; the 

' coordinates in this case cannot, however, be determined accurately, 

| mainly because of large fluctuations in the phase of relay systems 
between the interferometer antennas. The same method, used earlier 
by R. S. Badessa, N. G. Bassov et.al. to compensate the Doppler effect 
in radio communication between artificial satellites and ground sta- 
tions, is here proposed for automatically compensating the above phase 
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fluctuations. Multiplication of radio emission signal frequencies re- 

duces the S/N ratio in the radio interferometers. A procedure is also 

briefly discussed for eliminating this deficiency and for preservin 

the sensitivity of radio interferometers. wae 
JR 


SUB CODE:20/7/ SUBM DATE: | llApr66/ ORIG REF: O004/ OTH REF: 005 
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CHIKHABAMH, L.F. 


Organisation of preventative maintenance dn the servicing of 
Jecomotives at the railroad repair shop in Crenburg. Elek. 
i tepl. tiaga 5 no.5:16-17 My 61. (IRA 14:7) 


1. Starehiy master teekha profilakticheskogo remonta depo 


Orenburg. 
7 (Orenburg--Railroads—-Repair shops) 


wt 
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KLEMERT'TEVA, A.I.3 SKOROKHODOV, M.A. Prinimali uchastiye: ALEKSANDROV, G.P.3 
. BABUN, F.Ya.$ BAYBARIN ,+P.P. ; VAYNSHTEYN, TS.Z.; GUSEV, L.V.3. ZHETVIN, 
H.P.: KONTSEVAYA, Ye.M.; LEVINA, M,M.; HOVLTANSKAYA, K,A, { POD-. 
VOYSKIY, L.N.; TRUNTSEV, D.S,; FLEROY, H.G,; ‘OHIKHACHEYV, i. wes YUROY, 
Yu.M.3; GUDKOVA, N., red.; YSQOROVA, 1. tekhn.red. 


(bight over the gate] Svet nad sastavoi., Moskovskii rabochii, 


1959. 422 p. (MIRA 12:4) 
(Moscow--Metallurgical plants) 
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rR 
CHIKHACHEY, I.; CHESMOKOV, N., agitator, laureat Stalinskoy premii 


The important thing is to keep in contact with life. Sov. 
profsoiuzy 16 no.12%29-32 Je '60. (MIRA 13:6) 


1. Zamestitel' predsedatelya noskovskogo savkoma savoda "Serp 

4 molot" (for Chikhachev). 2. Brigedir brigndy kommnisticheskogo 
truda moskovskogo savoda "Berp i molot® (for Chesnokov). 

, (Moscow—Steel industry) (Trade unions) 
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KALININ, Nikolay Ivanovich [deceased]; SAL'NIKOV, Aleksandr Sergeyevich; 
 CHIKHACHEV, Mikhail Semenovich; KRIVSHIB, ¥V.N., red.;.BOBROVA, Ye.N., 
tekhn.red. os ; = 


[Mechanisation of accounting in administrative units of railroads] 
Mekhanisateiia bukhgalterskogo ucheta v khoziaistvennykh edinitsakh 
xheleznykh dorog. Moskva, Gos. transp. shel-dor. isd-vo, 1958. 
240 p. (MIRA 11:12) 
(Machine accounting) 
(Railroada--Accounts, bookkeeping, etc.) 
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CHIKHACHEV, I, 

a ieee NATROL 
Disseninating progressive work methods in a steel plant. Sov.prof- 
soiusy 3 n04:26-29 Ap '55. (MIRA 8:5) 


le Predescdatel! koniseii po proisvedstvenno-massovoy rabote koni- 
teta profsoivsa moskovskogo savoda "Serp i molot® 
(Steelworks) (Trade unions) 
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KOROVINA, N.N.; MOLODTSOVA, A.N.; CHIKHACHEY, M.S. MAKAROV, M.Sey 
ted. SAZONOV, N.M., red. 


[Multiple-counter Askot-class 170 adding machine] Mnogo- 
aschetchikovaia summiruiushehaia mashina~avtomat Askota 
klossa 170. Moskva, Statistika, 1964. 135 p. 

(MIRA 18:1) 
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SYSOYEV, P.V., inzh., red.3 CHIKHACHEV, NA. inzh., rede; 
KRASHENINNIKOVA, G:Vs> inane, Hauchnyy red.; FROSKURYAKV, 
‘ A.Vey inzh., red.3 UTKIN, A.V., inzh., red.; SUKHAREVA, R.A., 
red.j SITNIXOV, L.P., red.; KUDRYAVITSKAYA, A.A, tekhn. 
red. 


(The established classes of patent licenses and certificates 
granted to Soviet inventors; an. index divided into subclasses, 
groups, and subgroups ]Ukazatel' klassov avtorskikh svidetel'stv 
i patentov, vydavaemykh v SSSR, s podrazdeleniem ikh na pod— 
klassy, gruppy i podgruppy. Moskva, TSentr. biuro tekhn. in- 
formatsii, 1962. 820 p. (MIRA 15:11) 


1. Russia (1923- U.S.S.R.)Komitet po delam izobreteniy i ot- 
krytiy. 
(Patent licenses) 
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OVCHINNIKOV, Yu.F.s SOYFER, D.V.; CHIKHACHEV, 0.P.; Prinimali uchastiye: 
UZOV, B.A.3 GORBUNOV, “K.McyNEEYNER, LM. 


: internal channels. 
Making aluminum alloy parts with. intricate ; 
Alium. splavy no.1:195-201 163. (MIRA 16:11) 
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CHIKHACHEY, P 
Novorossiysk cement plant worker. Stroi.mat., izdel.i konst. 2 


n0e22 15-16 Yr 156. (MERA 9:6) 
(Zhushnev, Vasilii Panfilovich) 
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_. 1. CHIKHACHEV, P. K. 
2. USSR (600) 
4. Osh District - Limestone 


7. Report of the flux-prospecting party during 1942. (Abstract.) Izv. 
Glav. upr. geol. fon., now 5, 1947. 


9. Monthly List of Russian Accessions, Library of Congress, March 1955. 
- Unclassified. 
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OVECHKIN, H.K.,; CHIKHACHEV, P.K., redaktor, POPOV, N.)., tekhnicheskiy 
redaktor. comecsacssceseter 


(Deposiste from the Middle Paleogene in the Turgay Lowland and 
the northern Aral Sea region) Otlozheniia srednego paleogena 
Turgaiskoi vpadiny i Severnogo Priaral'ia, Moskva, Gos. nauchno- 
tekhn. isd-vo lit-ry po geologii 1 okhrane nedr, 1954. 163 p. 
(MLRA 7:12) 
(Turgay Lowland--Geology, Stratigraphic) (Arel Sea region-- 
Geology, Stratigraphic 
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GODIN, Yus¥,; WPPOV, NoP.; SYTIB, Tuy 1, 5 SLICEACE EE Pe Kemn 


. . : 1 
Principal teetonic characteristics of the Turkmen 8,5.8, Sov. geol, 
1 no, 133-24 Ja '58, (MIRA 1184) 


1, Veesoyasnyy nauchno-Lesledovatel'skiy geologicheskly institut. 
: (Torkeenistan--Geology, Structural) 
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CHY KHACHRY »,.FeKe.- Teer 


mcrenspe sna tne 


—— Geological mapping of closed areas on a 1:200,000 scale; plains 
having on the surface slightly dislocated young loose formations, 
Sov.geol. 2 0.1:121-128 Ja '59. (MIRA 12:4) 


1. Veesoyusnyy nauchno-issledovatel'skiy geologicheskiy institut. 
(Geology--Maps) 
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MIRONOVA, Lyudmils Viadimirdima; CHIKHACHEV, P.K., red.; ROSSOVA, S.M., 


red.izd-va; GUROVA, 0.A., tekhn.red. 


[Paleogene Bukhara series on Central Asia;, stratigraphy and 

index mollusk complexes] Bukharskaia svita paleogyna Srednei 

Azii; stratigrafiia i rukovodiashchie kompleksy molliuskoy, 

Moskva, Gos, nauchn, -tekhn.izd-vo lit-ry po geologii i / 
okhrane nedr, 1960, 174 pe (Leningrad. Vsesoiuznyl geologicheskii 

institut. Trudy, vol. 38 (MIRA 1433) . 

(Soviet Central Asia—Geology, Stratigraphic) 
‘Mollusks, Fossil) 
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SYTIN, Yu.I.; CHIKHACHEV, P.K.; CHUYENKO, P.P. 


5 truc- 
Basic features of the tectonics and the development of the s 
tures of the western part of Central Asia. Trudy VSEGEI 42: 7-37 
°60. (KIRA 14:9) 


(Soviet Central Asia--Geology, Structural) 
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CHIKHACHEV, 8.A. , Engineer 


ENIMS (-1943-) 


"Stages in the Development of the Technology of Machine-Tool Buiiding", Stanki I 
Instrument, 14, Ko. 9-10, 1943. 
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CHIKHACHEV, 3.A,, Engineer 
Chief Technologist, ENIMS (-1944~) 


"Conveyer Methods of Production should be Widely Introduced in Machine-Tool Building." 
Stanki I Inetrument Vol. 15, No. 1-2, Jan-Feb, 1944 
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CHIKHACHEV, S.A., inzhener. 
mc eeenrten nk bE FAIR Ge ARE AKS ti oat. .« 
Development of mechanical engineering. Mashinostroitel' 
noell:7-10 N '57, (MIRA 10:10) 
(Mechanical engineering) 
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CHARMKO, Donat Vladimirovich, prof.; STANKEVICH, V.G., retsenzent; 
CUIACHRY S24» dotee, rede; MOROZOVA, M.N., red.izd-va; 
TIKHANOV, 


agen 


A.Ya oo tekhn,red. 


{Principles of planning continuous mass production in machinery 

assenbling plants). Osnovy proektirovanila ptochnogo proizvodatva 
vy mekhanosborochnykh teekhekh. Moskva, Gos.nauchno-tekhn.izd—vo 
mashinostroite lit-ry, 1957. 255 pe (MIRA 11:2) 
(Mechinery industry) 
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PHASE I BOOK EXPLOITATION 456 


Ayzenshtadt, Le Ae) end Chikbacheyv, 8. A. 


Ocherki po istorii stenkostroyeniya . SSSR (Studies in the History of 
Tool Making in the USSR) Moscow, Mashgiz, 1957. 527 P- 5,500 copies printed. 


Reviewer’: 


Zhed', M. S8.; Bd.: Stankevich, V. G.; Tech. Ed.: Sokolova, G. F.; 


- . Managing. Ea. for literature on metalworking and tool making: 
Beyzel'man, R. D. 


'” PURPOSE: 


Card 1/77 


This book was written for students, scientists, engineers and workers 
of the machine-building industry. . 


In this collection of articles, consisting of three parts, the authors 
review the history of machine. building in Russia. and stress the role of 
machine tools in the ‘Aeveloymentofthe country as a whole. Part One covers 
the period from the Middle Ages to the October Revolution.’ The achieve- 
mente of Peter the Great are lauded,- but’ the authors dwell mostly on the 
economic and ideological aspects of that period. In Part Two the authors 
deal with the period after the Revolution to the German invasion. They 
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_ Studies in the History (Cont.) 456 


mention that only in the early thirties was the Soviet machine tool industry be- 
ginning to gain in importance. The author admits that the machines built in the 
USSR were copies of Western types. It is also stated that around 1934 new tech- 
nological methoils began to find wider application in the Soviet machine tool in- 
dustry. These’were primarily: higher cutting speeds, the use of wear-resistant 
alloys, and the introduction of semiautomatic operations. The German invasion 
caused a relocation of industry to the Ural area where new industrial centers 

were established. Part Three covers the postwar era. It is stated that after a 
period of restoration there was a very sharp increase in the production of machine 
tools with special emphasis on seai-and fully automatic machinery and the intro- 
auction of automation. ‘The most important modern Soviet machine tools are described, 
illustrated, and their general characteristics and ‘basic dimensions are given, Sume 
space in devoted to high-speed machining using carbide tocls. Some examples of 
speeds and rates of machining are given. Author Ayzenshtedt describes automated - 
lines for the production of automotive engine blocks, pistons, valves and other 
components. There is also a description of a fully automated pall bearing and 
roller pearing plant in Moscow which produces.1,500,000 units per annum. This plant 
is claimed to be the most advanced 4m the world. ‘There are some tables with satis- 
ticel data pertaining to machine tool production. The above articles indicate the 
general tren in the Soviet machine-building industry, namely, the boosting of machine 
tool, production and the introduction of automation on a wide seale. There are 9C 
Soviet references. 


Cara 2/7 
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Studies in the History (Cont. ) 


TABLE OF 
CONTENTS : 


3 
Ayzenshtedt, L. A. Introduction 
| PART I 


Ayzenshtadt, L. A. Farly History of the Development of Metalworking 5 
Lathes 


Chikhachev, S. A. Developmerit of Metalworking in Russia Before Peter 
> e e 
the Great 


~ . Ayzenshtadt, L. A. Building Metalworking Lathes During the Reign 
"of Peter I 


8 


A. Nartov's lathes 


Se Ss 


Lathes for manufacturing arms 
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\ 
Stuiies in the History (Cont.) 56 
Ayzenshtadt, L. A. Manufacture of Machine Tools from 1125-1861 


Chikhachev, 8. A. Development of Metalworking Methods in the 19th 
Century ; 


Ayzenshtadt, L. A. Machine Tool Manufacture During the Period of 
Russian Industrial Capitalism 


Chikhachev, S. A. Technology of Machining at the Begining of the 20th 
Cezntury 


Aynenshtaat, L. A. Machine Tool Production in Russia During the 
Peviod of Imperialisa 


PART II 


Aysenshtadt, L. A. Machine Tool Production During the first Years 
of the Soviet Regime 1917-1925 


Ayrenshtadt, L. A. Organization of Soviet Machine Tool Building 
(1927-1932) 


Cara 4/7 
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Stuites in the History (cont.) . 456 


8 


Chikhachey, S. A. Development of the Soviet Technology of Machine 
Building 
iseceiniteat: L. A. Machine Tool Building During the Second and 
Third Five Year Plans (1933-1941) 
Growth of the number of machine tools in the USSR 
Growth of machine tool production 
Expansion of production facilities for machine tools 
Standariization of machine tools and specialization in plants 
Production of basic types of machine tools 


BRBRERB 


Machine tool building in capitalist countries 
Aysenahtadt, Le Ae Machine Tool Building During World War IT 319 
Card 5/7 
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Mastery of new machine tools . > 
Machine tool units snd production lines 2 
‘‘rapacekion for the postwar. period 

PART III 

Ayzenshtadt, L. A. Machine Tool Construction after World War IT ae 

(1946-1950) a 
Growth of machine tool production é 
Production of wniversel machine tools ses 
Production of special machine tools i 
Production of heavy-duty machine tools e 
Production of precision machine tools is 
Construction of unit-heed machine tools 
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gtudies in the History (Cout-) 456 


Automatic production lines 439 
- Development of carbide cutting tools 458 
Introduction of high-speed machine methods 461 


Ayzenshtedt, L. A. present-day State-of-art of Machine Tool 
Development in the USSR 461 


“Ayzenshtadt, L. A, Prospects for the Development: of Soviet Machine 
Tool Building 504 


Ayzenshtadt, L. A. Statistical Data on Machine Tool Production 
in the USSR 515 


Bibliography and Sources 523 
AVAILABLE: Library of Congress 


: GO/e=p 
Cara 7/7 July 29, 1958 
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YAKOBSON, Mikhail Osipovich; CHIXHACHEY, S.4ee nauchnyy red,; MOSEVINA, 
T.Ya., red.; GOROKHOV, Iu.4u., ered. 


f ‘(Modern methods in machining spur gears] Sovremennye metody 
obrabotki teilindricheskikh subchatykh koles. 
ucheb, pedagog. izd-vo Trudrezervizdat, 1958. 1 p. 
(Gear cutting) 


Moskva, Vases. 
(MIRA 12:9) 
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SOBOLEV, Nikolay Pavlovich; CHIKHACHEV , 5,A., nauchnyy red.; LUKASHUK, 
V.A., reds; TOKRH, X-Mo, takin. rede 


: sal 'no-lekal 'nye 
Pool, gauge and templet making] Instrumental'no 
pelea et perer. i dop. Moskva, Vses.uchebno-pedagog. 
4gd-vo Trudreservizdat, 1959. 274 p. (MIRA 12:11) 
(Machine-shop practice) 
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| 1, Z.Ya., inzh. 
YAKOBSON, M.O., doktor tekhn. nauk, profs; PADRUL', Z.Ya.; ’ 
‘etsonzent; CHIKHACHEV, S.A., dots,, red.; BAZHENOV, D.V., 
inzh., red. Syisvar WAROVA, A.F., tokhn. red. 
[vechnological processes of machining in automated production] 


Tekhnologiia mekhanicheskoi obrabotki v avtomatizirovannon 


j : spravochnoe posobie. Moskva, Mashgiz, 1942. 
proizvodstve; spra Pp > an eae) 


432 Pe 
(Automation) (Metal cutting) 
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MEL ’NIKOY, N.F.[deceased]; BRISTOL', B.N.; DEMENT'YEV, V.1.; 
HIKHACHEV S.Acy ingh., reteenzent; LIBERMAN, 8.S., 


C 
“TESCO PSERENVERTPCLEYZER, L.A., doktor tekhn, nauk, 


prof., red. x 


[Technology of the manufacture of machinery] Tekhnologiia 


4a. Moskva, Mashinostroenie, 1965. 367 p. 
mashinostroenila ’ es en 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308810012-8" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308810012-8 


aig 


CA “CHINA THEY, ‘Seles se eS Se ES ee 


Quast: from Bashhiriya. S. M, Chikuchev. faprhi 
Vseeossilsbogo Mineral. Wy rec at. ricer 
tninéral.) 76, 151(147).--Geol. and crystallographic 
description of rock crystal, excellently transparent and 
colorless; most frequent are Dauphiné twins. The rea- 
sons for their restricted com. value is the relatively small 
site of the crystals, their twinning, and the abundance af 
gas ineluciyns. W. Kitel 
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a "the ‘Relationship of Sons leowale Sections of the Urals and China," S. M. Chikhache 


CALETA 5 


.- DAN BSSR, Vol L 90s No 2, pp 2h7-2h9 


omarion of the characteristics of the Ural and Chinese sections, the author 


gion, whose — 
| covere 
Vaasonte folded arch extends at the present ‘vane more than S000 lm and is eit ta alder 


» young deposits in many sections. Presented by Acad D. S. oe 20 Mar 53. 
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CHIKHACHEV, S. -. 


Sub ject 
Card 
Author 
Title 


Periodical 


Abstract 


Institution : 


Submitted 


5 


USSR/Mining AID P - 339 


Yiu 


Chikhachev, S. M.. 


The nature of structures of the southern region of 
the Western Siberian lowland 


Neft. Khoz., v.- 32, #5, 58-61, My 1954 


The structural formations of the southern region of the 
Western Siberian lowland, as determined by geophysical 
methods, are described. The basic geological stages of 
formation of sloped structures indicate that these 
structures are essentially different in nature from the 
tectonic structure of the Second Baku Region. Therefore, 
the lines of approach of prospecting for oil and gas in 


' this region were radically changed. 2 Russian references 


(1921 and 1948). 


Western Siberian Lowland Institute (VSEGEI) (All-Union 
Geological Institute) 


No date 
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CILNIN, A.N.3 KAPUSTIN, A.P., KOGAN, I.A.5 nptal I.V.; PROZOROVA, N.A.; 

SAVARENSKIY, I.A.; CHIKHA 3 SOKOLOV, N.1. [deceased], 
doktor geol-mineral.nauky otv.red. 3 SPRYGINA, L.I., red.izd-va; 
SUSHKOVA, L.A., tekhn.red. 


, [Karst phenomena near Dserzhinsk, Gorkiy. Province] ' Karstovye 
javieniid v raione goroda Dzerzhinska Gor!kovskoi oblasti. 
Moskva, Ind-vo \Akad.nauk SSSR, 1960. 121 p (Akacemiia hauk 
SSSR, Laboratoriia gidrogeologicheskikh problem. dy, vol. 32) 

(Dgershinsk tegion (Gorkiy Province )-~Karat 
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al 


CHIKHACHEV, SMe 


Nickel potential of the gabbro-norite massif in the Kola Peninsula. 
Sov. geole 6 no.6:100-107 Je '63, (MIRA 16:7) 


1, Kol'skiy filial im, SM, Kirova AN SSSR, Geologicheskiy institut. 
(Kola Peninsula—Nickel ores) 
‘(Kola Per ingula-—Hyperite) 
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—GHIKHACHEVA, G.M.3 KAZUTO, 0.8.5 DANILOVA, N.S. 


Utilization of phosphorus taken by plants via hoots or leaves, 
Tev. AN SSSR. Sor. biol. 27 no. lsQRGR Va-F "62, (MIRA 15:3) 


1. Institut fisiologii rasteniy imeni Timiryazeva AN SSSR. 
(PLANTS—NUTRITION) 
(PLANTS, EFFECT OF PHOSPHORUS ON) 
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Biige st 


DEMENT'YEVA, T.A., vedushchiy red.; POLOS A, A.S., tekhn.red. 


“"[gtratigra lithology, and flora of Jurassic sedimente of the 
ere nl. yaewestile, litologifa 1 flora durskikh otlo- 
ghenii Tuarkyra. Moskva, Gostoptekhizdat, 1963, 231 p. plates. 
(Leningrad. Vsesoiuznyi geologicheskii institut. Trudy, vol. 88. .. |. 
Problema neftegazonosnosti Srednei Azii, noel3)e (MIRA red) 
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LEVSHIN, V.L.; ARAPOVA, E.Ya.; BLAZHEVICH, A,I.; VORONOV, Yu.V.; VORONOVA, I.G.5 
GUTAN, V.B.; LAVROV, A.V.; POPOV, Yu.M.; FRIDMAN, S.A.; 
_CHIKHACHEVA, V. As; SHCHAYENKO, v.V, 


Cathodoluminescence of zinc sulfide and certain other 
cathodoluminophors. Trudy Fig. ‘inst, 23264~135 '63, (MIRA 16:10) 
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AUTHORS: Levshin, V. L.; Avapova, E. Ya.: Blagzhavich, A. 2.; Vorce~ 
Yu. V.;- Voronovay, | les Ges. Gutan, V. Be; Lavrov, A. V.; Popoy. 
Vv a a3 f ‘ 


nov, 
s.” Ae: Chikhacheva, | Vv. Ae: Shchavenko, . 


Yo. Mag Dxridman, 
Seudy of cathode luminescence of zinc sulfide and otner 


awaGds phesphors 
AN SSSR. Fizicheskiy institut. Trudy*, v. 23, 1963. Gi- 


Remerend 


‘og SAGs: luminescence, cathode luminescence, phosphor, zinc 
cuizide phosphor, phosphorescence, photoluminescence, zinc sulfide 
excitation energy, phosphor excitation 

This is.a review article devoted to a theoretical and e:- 


| ABSTRACT: 
perimental analysis of excitation energy losses in cathode lLumines~ 
sence, the oeP router? maximum cathode juminescence yield, exchange 


- 
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of energy between 
which it passes, 
es as functions of 
ticular attention is 


and filling. of the electron and 
- analysis is made of the energy 


cence these unavoidable losses are 


afficiency by approximately 2.5 times. 
eathode luminescence cannot exceed 
of an electron beam ¢hrougt: 
sublimated layexs of gine~sulfide luminors has established the vyole~ 
age dependence of the electron penetration depth end the energy 
losses at different depths of electron 
of the spectral composition, brightness, 
various zine-sulfide and phosphate luminors on the current density. 


the over-all glow efficiency in 
0.27--0.30- The study of the 


Card 
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an electron beam and a layer of Juminer through 

and also the evolution of individual glow process~ 
the excitation density 
paid to an investigation of the persistence 

properties of ZnS phosphors and their connection with the Location 
nole localization. leveis. 
losses resulting from thermalizatic:. 
of the electrons and holes, and it is shown that in cathode lumines~ 
very large andl 


passage 
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penetrations.» 
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BRCCESSION NR: 


voltage, and temperature were investigated- 
5.256 was calculated for one type gnS-Ag luminor. 
of glow of aifferent types of cathode juminors to Ol, 0-01: and 
0.001 of the jnitial brightness was investigated and the presence 
cf two superimposed de-excitation processes ° 
@he causes of the reduction in the duration of 


is established * 


. afterglow with increas 


senior designer A. Ge 


: and Yue Ae Platukhin, 
"S. Be Kondrashiin, N. 
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TITLE: Investigation of the ultraviolet luminescence of nonactivated zinc sulfide 
/Report, Fourteenth All-Union Conference on Luminescence (Crystal Phosphors) held 
at Riga, 16-23 Sept. 1965/7 5 


SOURCE: AN SSSR. Izvestiya. Seriya fizichoskaya, v. 30, no.9, 1966, 1490-1493 


TOPIC TAGS: luminescence, cathodoluminescence, zinc sulfide, luminescence spectrum, 
uv Spectrum, crystal lattice vacancy, interstitial ion, luminescence center 


ABSTRACT: The authors have investigated the ultraviolet cathodoluminescence of 
luminescence~pure ZnS that had been treated for 2 hours at 400° C und for 1.5 hours 
at 1200°in a stream of H2S and then heated for 35 minutes at 1100° in evacuated sealed 
ampoules containing sometimes sulfur, sometimes zinc, and Sometimes nothing in addi- 
tion to the zinc sulfide, The purpose of this treatment was to produce materials in 
which the ratio of the number of zinc vacancies to the number of sulfur vacancies 
| differed from specimen to specimen. _ The ultraviolet cathodoluminescence spectra were 
recorded at 89° K, There were three close peaks at about 335, 338, and 342 mi, with 
an average Separation of 325 cm“, which is in agreement with the frequency (349 cm@2) 
ogi{ OL longitudinal vibrations of the sphalerite lattice. The luminescence was less 


Cord 1/2 


@ 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308810012-8" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308810012-8 


ACC NR: = =AP7004982 


intense when the specimen had been heated in the presence of either zinc or sulfur 
than when it had not. The results are regarded as supporting Williams’ hypothesis 


_.+|that the structure of the luminescence band is due to the presence of dipole pairs of 
| |Zo and 8 vacancies, The antensity of the ultraviolet luminescence was very temperatur 


; dependent, decreasing by a factor of 1000 when the temperature was raised from 89 to 
| 396° K, ‘The luminescence decayed very rapidly following a complex hyperbolic law 
“land decreasing in intensity by a factor of 1000 in 10 microsec. Iti is concluded that 
the centers responsible for this luminescence are donor-acceptor prirs. In addition 
to the luminescence discussed above, the specimens containing an excess of sulfur : 
showed a second mich weaker luminescence band at 395 mi; this luminescence is ascribed 
to recombination of electrons and holes trapped at centers formed by zinc vacancies 
or interstitial sulfur ions, Results obtained with zino sulfide heated in H28, NH3, 
and HeS + HCl atmospheres are presented very briefly. The specimen that contained 
chlorine had only a single strong luminescence band at 440 mi. Orig. art. has: 
4 figures and i table. 5” “obi 2 ME Ben 
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TITLE: “Investigation of the energy transfer fron a ZnS host lattice to a rare earth 
activator /Roport, Fourteenth All-Union Conference on Luminescence (Crystal Phosphors) 
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SOURCE: “AN SSSR, Izvestiyad Seriya fizicheskaya, v. 30, no.9, 1966, 1494-1499 


TOPIC TAGS: luminescence, zinc sulfide, rare earth element, luminescence center, 
luminescence quenching, luminescence spectrum ; 


ABSTRACT: ‘The authors investigated the luminescence of unactivated, holmium-activated 
and samarium-activated ZnS phosphors containing high and low concentrations of the 
blue luminescence centers in order to elucidate the role of the blue centers in the 
excitation of rare earth activator centers in ZnS phosphors, and in particular, to 
determine whether the extreme view that the rare earth centers can be excited only 
through the mediacy of the blue luminescence centers is tenable. Specimens with 
-| different concentrations of the blue centers were obtained by heating the specimens 
.. | for different times in a stream of NHg. Holmium and samarium were chosen for the 
study because it had previously been found that the hole level in excited Sm? centers 
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E073/E436. i 
: AUTHORS : Kot ina, A.K., Chikhacheva, Ye.M. . 
. TITLE: Investigation of Ozek-Suat crude oils : 
_} ‘SOURCE: Leningrad. Vsesoyuznyy neftyanoy nauchno- 


issledovatel'skiy geologorazvedochnyy institut. 
Trudy. no.174, 1961, Geokhimicheskiy sbornik. no.?, ~~ 
a 35-53 ah ; a: . ; 
TEXT: The compositions of samples of ‘Ozek-Suat crude from 
' Jurassic, lower Cretaceous and tertiary (Maykop) deposits were 
' investigated. — The crudes were separated into four fractions i 
| consisting of 1) aromatic and sulphur compounds; 2) compounds 
' complexing with urea; 3) compounds complexing With thiourea and j 
.} 4) residue. Each fraction was distilled into 6 cuts. In the 
| first two crudes the distribution of carbon between the aromatic, 
| naphthenic and paraffin fractions is different from that in the 
third (tertiary) crude. The total content of.aromatic 
hydrocarbons in the Jurassic and Cretaceous:oils is lower (6.1% 
and 9.5% respectively) than that in the tertiary crude(18.9%) but 
.; the percentage. of carbon atoms in aromatic rings in the fractions 
|. Card 1/2 re 
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Investigation of Ozek-Suat crude .. E073/E436.. 


| ‘from the first two oils varies from 52’ to 75%, whereas in the 

’ tertiary crude it ranges from 45.5 to 60.6%. The aromatic - : 
hydrocarbons in the Jurassic and Cretaceous crudes are more cyclic 
than those in the tertiary oil. The latter crude contains a 
lower proportion of compounds extractable with: urea than the 
former crudes. The fractions extracted with urea consist 
almost completely of paraffinic hydrocarbons. | The proportions of: 

: fractions extracted with thiourea range from 6 to 13% and consist. 

' mainly of molecules containing one naphthenic ring with radicals 

i and paraffinic hydrocarbons possessing asymmetric structure, 

'? (The portion of the crudes not forming complexes with.urea and 

thiourea (residue) constitutes from 24 to 49% of the crudes. 

i The proportion of carbon atoms in naphthenic rings in the 

' residue varies from 35.3 .to 58%, the remaining carbon being in 

methylene chains. In general, it is concluded that the crudes 

‘ have a pronounced paraffinic nature and are low in sulphur 

| (Jurassic crude - 0.24%, Cretaceous crude - 0.27%, tertiary 

| crude - 0.50%). The analytical methods employed are considered 
fully satisfactory for the characterization of crude quality. 

| There are 19 tables. : . . oe . 
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AUTHORS Kotina, A. Ke, Chikhacheva, Yer Me. 


TITLE: Investigation of petroleums from the Ozek-Suat deposit 


PERIONICAL: Referativnyy zhurnal. Khimiya, no» 5, 1962, 520) abstract 
5N116 (Tr. Vses. neft. n.-i. geologo-razved. in-ta, no- 174, 
1961, 35 - 53) 


EXT: The investigation was carried out by the method of separating the _ 
petroleum fractions into 4 groups of hydrocarbons (aromatics, those which 
form complexes with urea, those which form complexes with thiourea and 
those which do not form complexes). It was found that the petroleum 
samples studied belong to the methane type with a high degree of conver-~ 
sion (methanization). Unlike petroleums of the Naykop deposits, Ozek-Suat 
petroleums of the Jurassic and Cretaceous deposits.are very similar in 
composition, so one may say that they are of the same type. [Abstracter!s 
note: Complete translation. 
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(IL'in, Grigorii Markelovich, 1894~1958) 
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1. Moscow. Energeticheskiy institut imeni G.M.Krzhizhanov- 
skogo. 2. Chien-korrespondent AN SSSR. 
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Opsrution of bor! 
es ath 6} Si 
2061132930 N 65. machinery in winter, Transp, streiz 15 
(MERA 38247) 


1. Glaynyy in 
zhen 

(fos eis Ai er Sredneaziatskogo Upravisniva mekhan? vot 
“SNLY *KNANZ vates4 
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“Obese 


On Of “Solan: Bonny iit Lette bare an.” 40 
During the To aP'Radio Emission tn the uk. 
kevich ana aes Relipse of 25 reba ioe Wave Range : 
2 


the eastern side of tna eT lY Symmet- 5 


ry. B a 
French expedition Fd hs ila the re~ . - 
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CHIKHELIDZE, S.S. 


"Nair AE 22 RA BOR OE ero aE on 85 Ete 


Formation of soda in underground waters. Trady Lab.gidr 1 
16:141-146 '58, dy 4 es stese 


1. Geologicheskiy institut AN Gruginskoy SSR, 
(Mineral waters) (Sodium carbonates) 
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GAMKRELIDZE, P.D,, otv.red.; GVAKHARIYA, G.V., red.; DZOTSENIDZE, G.S., 
red.; ZARIDZB, G.M., red.; KACHARAVA, I.¥,, red.; RUBINSHTSYN, 
M.M., red.; TSAGARELI, A.L., reds; CHELIDZE, G.F., red,; CHI- 
KHELIDZE, S.5S., red. eas 


(Collection of pspers in honor of Aleksandr Illarionovich 
Dshanelidze] Sbornik trudov; Akademiku dkndemii nauk Gruzinskoi 
SSR aleksandru Illarionovichu Dzhanelidze k semidesiatiletiiu so 
ania rozhdeniia 1 platidesiatiletiiu nauchno-pedagogicheskol 4 
obshchestvennoi deiatel'nosti, Fbilisi, 1959. 490 P. 

(MIRA 12:12) 
1,.dkademiya nauk Gruzinskoy SSR, Tiflis. Geologicheskiy institut, 

(Geology—-Collections) 


(Dzhanelidze, Aleksandr Illarionovich) 
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CHIKHELIDZE, S.5. 


Some results of peculiarities of the dynamics of carbonated mineral 
waters. Soob. An Gruz, SSR 22 no.3:301-308 Mr '59, 


(MIRA 12:8) 


yes 


1,4N GrusSSR, Geologicheskiy institut, Tbilisi. Predstavleno 
chlenom-korrespondentom AN P.D. Gamkrelidza. 
Mineral waters) 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308810012-8" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308810012-8 


—__CHIKHELIDZE, 8.5.3 TAVADZE, F.N.,y akademik, otv. red; AGLADZE, RoI., reds; 
ARCHVADZE, ShN., red.; VACHNADZE, N.Do, red.; GVELISIANI, G.G., 
redo; GUDZHEDZHIANI, B.I., red.; DZHANELIDZE, A.I., redi3 
DZOTSENIDZE, G.S., red.; DURMISHIDZE, S.V., red,; KETSKHOVELI » NiNe, 
rede; MIKELADZE, I.8., red.; RUBINSHTEYN, M.M., reds; TVALCHRELIDZE, 
A.A., red.[deceased]; TSITSISHVILI, G.V., redo; SHENGELIYA, P.G., 
Tedes FEDOT'YEV, K.M., red.izd-va; DOROKHINA, I.N., tekhn. red. 


[Natural resources of the Georgian S.S.R.] Prirodnye resursy Gro- 
zinskol SSR. Moskva, Izd-vo Akadsnauk SSSR. Vol.3. [Mineral water] 
Mineral'nye vody. 1961. 438 ps (MIRA 14312). 


i. Akademiya nauk Gruzinskoy SSR, Tiflis. Sovet po izucheniyu pro- 
iavoditel'nykh sil. 2. Akademiya nauk Grusinskoy SSR (for Tavadze). 
(CGeorgia~Mineral water) 
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CHIKHELIDZE, S.S. - 
General nature of formation waters and water extracts from 
cores of oil~bearing Tertiary formations in Georgia, Trudy 
Geol.inst, AN Gruz.SSR.Geol.ser. 12:180-182 ‘61. (MIRA 15:9) 

(Georgia—Oil field brines) 
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(CHIKHELIDZE, 8.8. 
Mineral waters of the southern slops of the (treater Caucasus 
(Georgia). Izv. Geol. ob-va Gruse 3 n0e2827=36 "64 
(MIRA 1787) 
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_ USSR/Chenistry - Phthalide . 
Phthalic Anhydride ug 49 


"Preparation of Phthalide Fron Phthal nhyd | 
io A ride," V. M. 
lab of Org Chem, Second Moscow State Med Inst imesd I. V. Pca Heats Poteet 


"Zhur Prik Khim" Vol XXII, No 8 


oeratioa of Phthalide hes ts sitialic anhydride of zinc powler in a mixture of 
: rochloric acid gives a 77-85% yield of' 
asscompared with the theoretical yield from phthalic cuhgdetae. Pea ire eines 


PA 67/49167 
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‘ CHIEHIR "x0 fe iticbancard OPES Bei 2 4 


Automatic ventilation doors. Mast. ugl. 7 1o.9:19 5 '58, 
: (MIRA 11210) 
1. Nachal'nik ventilyatedi shakhty No.10-16 tresta Cherenkhovugol', 
Mine ventilation) (Automatic control 
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